
MTCA Science Advisory Board Meeting Summary 
November 9, 2004 
9:00 AM – 4:00 PM 

 
Plymouth Congregational Church 

1217 6th Ave.  Room 321 
Seattle, WA 

 
Attendees: 
 
SAB Members:  Dr. Hank Landau; Dr. Bruce Duncan; Dr. Marjorie Norman; Dr. 
Elaine Faustman (arrived at 11 AM); Dr. Stan Peterson 
 
Agency Staff:  Dave Bradley, Michael Feldcamp, Dawn Hooper, Pete Kmet, Dan 
Koroma, Hun Seak Park, Jim Pendowski (AM only), Rick Roeder 
 
Public:  Heather Trim, Mike Warfield, Paul Agid, Greg Wingard (PM only) 
 
The meeting was called to order by Chair Dr. Landau at 9:05 AM.  The minutes 
of June 22, 2004 meeting were accepted by the Board. 
 
Introductory Remarks:  Dr. Landau introduced Dr. Peterson and welcomed him 
to the Board.  In his opening remarks, Dr. Landau noted that the MTCA rule has 
conservativism built into it and, as the Board reviews topics, they should point out 
areas needing additional flexibility and well as not being protective enough. 
 
Natural Attenuation Guidance:   
Discussion Materials:  
• Draft Natural Attenuation Guidance for SAB Review PowerPoint presentation; 
• Draft Natural Attenuation Guidance 
 
Hun Seak Park summarized the draft Natural Attenuation (NA) Guidance; 
reviewed comments received through the internal staff review; and, requested 
SAB input on a number of specific issues.  
 
Ecology is seeking advice from the Board on the following issues: 

• Recommended methodologies for evaluating and determining the 
feasibility of natural attenuation as a remedy 

• Identification of other (better) evaluation methods that reflect current 
scientific understanding for evaluating the feasibility of natural attenuation 
as a remedy 

• Investigative monitoring plan for evaluating the feasibility of natural 
attenuation as a remedy 

• Long term performance monitoring plan 
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The Program will issue the completed draft guidance for public review and 
comment after the new year begins.  The guidance is intended to provide a 
structured approach to demonstrate that natural attenuation of petroleum 
contaminated groundwater is occurring and within a reasonable timeframe.   
 
The discussion initially centered on the presentation slides but then moved to a 
more general discussion of issues that the Board members identified during their 
preparation for the meeting.  The following points were discussed: 
 
Should a geologist or engineering license be required of persons conducting NA 
studies? (slide 9)  Dr Landau and Dr Peterson expressed the opinion that a 
license should not be required.  Dr Landau suggested that Ecology check with 
the licensing boards about these disciplines.  If licensing isn’t required, Ecology 
may want to identify the areas of expertise that persons doing this work should 
possess.  Dr. Duncan asked about Ecology’s role in making sure quality work is 
conducted at independent remedial actions.   If the level of oversight is low, a 
greater level of expertise may be appropriate.  Paul Agid made a comment from 
the audience that a licensing requirement would exclude certain scientists with 
appropriate expertise such as geochemists. 
 
Situations where NA should not be used as a single cleanup action (slide 10).  
Dr. Duncan noted that the guidance uses the phrase on page 31 “no immediate 
threats to existing receptors”.  He asked how receptors are defined and if it 
includes ecological receptors.  Hun Seak Park noted that receptors are defined 
on page 14 to include ecological receptors, although an expansion of the 
ecological part of the definition may be appropriate. 
Dr. Norman asked whether the presence of free product would prohibit the use of 
natural attenuation.   Hun Seak Park responded that the guidance doesn’t 
prohibit the use of NA at a site where free product is present, just that it must be 
coupled with another remediation technology (e.g. free product removal).  Dr. 
Peterson noted that the presence of free product can extend remediation times 
considerably.  Dr. Landau added that the analysis packages provided in the 
guidance don’t address free product. Dr. Norman also asked whether NA would 
be prohibited at a site with a small amount of free product that is not moving but 
is not recoverable.  Hun Seak Park responded that the requirement is that the 
free product must be recovered to the maximum extent practicable, not that no 
free product is present, before NA can be used. 
 
Table 3.1 (slide 11):  Minimum monitoring plan for assessing the feasibility of NA:  
Dr Landau indicated he liked the table.  He suggested the 3rd bullet be reworded  
to read “near the contaminated plume axis”.  Dr. Peterson also indicated that he 
liked the table but was concerned that the number of wells may not be practical 
for a site with a small spill in a location with a great depth to ground water (300 
ft), as could be present in eastern WA.   Michael Feldcamp responded that since 
this guidance only applies to natural attenuation within ground water, the site 
would have had to have installed wells to determine if ground water was 
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impacted. Dr. Landau added that as a starting point, this would be an appropriate 
number of wells if impacts to ground water had occurred in these situations but 
that the Board and Ecology may want to look at relaxing this requirement after 
data is gathered from several sites. 
 
Methods for determining plume stability (slide 12):  The Board thought the 
methods described in the guidance were acceptable and did not have any 
suggestions for additional methods.  Dr. Landau asked if this demonstration can 
be made without using a computer.  Hun Seak Park responded that yes, some of 
the methods do not require a computer or use simple equations that can be 
solved by hand.  A member of Ecology, Dan Koroma, asked if a log-linear 
regression must be used or if linear regression was sufficient?  Hun Seak Park 
responded that biodegradation is known to follow a log-linear (assuming that 1st-
order kinetics seems to be most appropriate) progression and that is why log 
linear is stated, although the guidance doesn’t prohibit the use of another method 
like linear regression. 
 
Use of confidence level for handling uncertainty (slides 13, 14, 15).  The Board 
indicated they were comfortable with the use of an 85% confidence limit.  Dr. 
Duncan asked whether the model captures seasonal fluctuations.  He said that it 
is important to look at the scatter plot of data to observe trends and that the low 
sample size will support the need to confirm an actual decline. 
 
In the interest of time, the Board decided to forego further discussion on the 
slides and entered into a general discussion. 
 
Dr. Landau identified a key question/issue:  Under the premise that 
biodegradation will occur in most circumstances, why is it necessary to make a 
demonstration that biodegradation will occur?  Is it possible to rely on general 
science to predict the results?  He also noted that biodegradation may not be 
desirable in all situations due to the potential release of other metal contaminants 
during the biodegradation process that may result due to the reducing conditions 
present.   
 
Michael Feldcamp responded that if biodegradation is not occurring, it is viewed 
(under the rule) as dilution and a higher regulatory threshold is required. 
 
Dr. Norman noted that it is necessary to know the rate at which the attenuation is 
occurring in order to determine a restoration timeframe.   
 
Dr. Peterson observed that one can tell fairly easily whether biodegradation is 
occurring by looking at certain geochemical parameters as described in the 
guidance.   
  
Dr. Duncan asked what amount of biodegradation is required for the 
demonstration.  Hun Seak Park responded that the guidance suggests 
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demonstration of 30% continued reduction due to biodegradation.  This is not a 
minimum requirement but seemed reasonable given that more than 50% of 
contaminant reduction will be due to biodegradation in most cases. The Board 
discussed whether there was a scientific basis for the 30% and whether Ecology 
should be that specific in the guidance. 
 
Dr. Faustman arrived at 11:15 AM and joined the discussion.  She indicated that 
it is important there be a demonstration that biodegradation is occurring and the 
rate and toxic by-products should be identified. 
 
Dr. Peterson noted that limited geochemical data should be sufficient to 
demonstrate biodegradation is occurring.  Dr. Faustman disagreed, expressing 
concerns that this may not be this simple. 
 
Dr. Faustman asked if there is any specific time goal for restoration by natural 
attenuation.  Hun Seak Park responded that one wasn’t provided in the guidance.  
He noted some other states require 10 years, although the basis for this is 
unclear. 
 
Dr. Landau then asked the Board to identify major issues Ecology needs to 
follow-up on.  He started the discussion by listing the following issues: 

• Have all receptors been identified in the list on page 46? 
• Which documents must be submitted to Ecology 
• In the contaminant mass calculation on page 80-81 it is unclear if this is 

dry or wet weight. 
• Noted that the statement in the guidance on puncturing an aquitard needs 

to be clarified. 
• Further clarification is needed on when Tier I vs. Tier II should be used. 
• Lots of editorial comments, for example, the definition of a plume is not 

consistent in the guidance.  He will provide Ecology with his marked up 
copy but would like it back before the next meeting. 

 
Dr. Peterson added: 

• Great effort overall 
• For assimilative capacity calculations, why is this defined as the difference 

between the background and a well within the plume?  Seems this could 
under estimate capacity. (page 41 & 91) 

• Mass balance discussion and calculation not clear 
• Not clear what eH (a measure of oxidation reduction potential) is being 

referred to on page 40 
With regard to the Mann• -Whitney test, this cannot be applied to one well. 

 
Dr. Norman added: 

• Further clarification on the tiers is needed 
• Mass balance discussion and calculation not clear 
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Dr. Faustman: 
• Discussed whether the guidance addressed health risk implications of use 

of natural attenuation in sufficient detail—for example, generation of toxic 
by-products, and protection of human health during degradation process. 

• Suggested that the guidance has a flaw because there is insufficient 
discussion of what is an acceptable restoration time frame and of other 
remedy selection criteria. 

• Wondered what ramifications may exist with regard to other types of 
contaminants at other sites, i.e. is the guidance going to be used with 
other studies of attenuate and if so does this suggest the need for careful 
consideration of how the specific guidance would be applied in other non-
petroleum contamination groundwater situations. 

 
Dr. Duncan added: 

• Overall, outstanding document. 
• Some redundancy, editing needed but important to get this out for broader 

comment 
• Requested additional case studies be provided illustrating how this 

guidance would be applied at different sites, especially a corner gas 
station. 

• How would sites with non steady-state sources and more than one source 
be evaluated? 

 
With regard to the last point, Dr. Peterson noted that the Domenical model 
assumes steady source.  Hun Seak Park added that a numerical model would 
need to be used for very complicated situations and this can’t be addressed in 
the guidance.  Dr. Landau suggested the document identify when the models 
provided shouldn’t be applied to a site. 
 
Dr. Landau then invited public comment on the guidance.  No one from the public 
commented on the guidance. 
 
Dr. Landau asked, given Elaine’s concerns, if there will be additional public 
notification requirements on sites using NA?  Especially to property owners 
impacted by the contaminated ground water.  Dan Koroma responded that 
Ecology plans to seek public review on the draft natural attenuation guidance. 
Site specific natural attenuation notification is already addressed in the guidance. 
 
Dr. Landau requested Ecology summarize the Board’s comments and provide a 
red-lined version of the document for the next meeting, showing changes 
Ecology has made in response to the Board’s comments. 
 
Defining Moderate Levels of Lead in Soil (Dave Bradley) 
Discussion Materials:   

• Lead Contaminated Soils PowerPoint presentation and  
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• November 2004 Status of Science Advisory Board Review of Ecology’s 
Tiered Approach for Addressing Lead-Contaminated Soils. 

 
“…it’s déjà vu all over again…”  Yogi Berra 
 
Dave presented a review of the recommendations the Board has made to 
Ecology to define moderate levels of lead contamination in area-wide soils and 
asked the Board to confirm the accuracy of Ecology’s record of the 
recommendations.   The Board concurred with Ecology’s record with the 
exception of several corrections as noted in the updated document 
(attached) and in the notes contained below. 
 
Dr. Landau expressed concern with the discussion (Discussion Materials/Page 1) 
under the third “high” concentrations bullet saying the physical measure for 
dealing with high concentrations will be similar to those for moderate 
concentrations.  Containment may not be sufficient as concentrations become 
higher.  Dave suggested that this could be clarified by adding a discussion about 
MTCA’s requirement for permanent remedies to the maximum extent practicable 
and emphasizing containment could only be used after justifying it under the 
remedy selection process provided for by the rule. 
 
Dr. Faustman raised the following issues: 

• Concerned with the use of the term “moderate” levels and suggested this 
instead be called “intermediate” levels.  The other Board members 
concurred. 

• On page 3, there should be additional discussion of the health effects of 
low levels of blood lead.  It should be reworded or another bullet added to 
state that the scientific consensus is  that low blood lead levels are a 
health concern and there is a growing body of scientific information to 
support this concept. 

• On page 3, under SAB conclusions, restate as follows:  “The Board 
agreed that the method and assumptions for evaluating exposure and 
variability used by Ecology…” 

• On page 3, under risk communication, change the last sentence from the 
Board “suggested” to “recommended”. 

• On page 4, change the title from >250 to <250 
• On page 4, 1st paragraph, add in a statement about the scientific 

consensus that blood lead concentrations <10 ug/dl are a health concern.  
Amend the 2nd sentence as follows:  “The Board recognized the difficulty 
of addressing concentrations lower than the MTCA cleanup level and 
identified…”  After (1), change “establish” to “re-evaluate”. 

• On page 4, under risk communication, delete part of the last sentence 
stating the Board recommended that 100 mg/kg be used to define the 
lower limit. 
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On Question 6, Dr. Peterson noted that the form of lead was found to be 
important in the Coeur d’Alene basin with regard to the lead bioavailability and 
mobility.  For example, it was found that adding phosphorous to the soil changed 
the form of lead in the soil and limited its mobility. He also wondered whether 
worker exposure was considered. 
 
With these changes, the Board concurred with the remainder of the document. 
 
 
Defining Moderate Levels of Arsenic in Soil (Dave Bradley) 
Discussion materials:   

• Arsenic-Contaminated Soils PowerPoint presentation and  
• May 2004 Arsenic-Contaminated Soils/Toxicological Parameters  

 
“…an enigma, wrapped in a riddle, shrouded in a mystery…”  Winston Churchill 
 
Cancer Slope Factor (slide 14) 
The SAB agreed with Ecology’s conclusion that there is clear and 
convincing scientific evidence to support the use of an oral slope factor for 
inorganic arsenic that is significantly different than the value published in 
the IRIS database.   
 
The SAB agreed with Ecology’s conclusion that the slope factors between 
3.7 and 23 (mg/kg/day)-1 represent a range of scientifically defensible 
values but also asked that Ecology to consider additional information to 
determine whether the slope factors range can be refined, including: 

• continue to review other information regarding the rationale for the 
exposure rates used in California as it might inform Ecology on how 
the rates are used in Washington; 

• various forms of arsenic.  
The SAB asked that Ecology consider refining the range as additional 
information is considered (reference page 20, Arsenic Discussion Materials 
for SAB). 
 
In reaching these conclusions, the Board discussed information presented by 
Dave Bradley.  Dr. Faustman reviewed the history of the cancer slope factor for 
arsenic.  She opined that given the updated information, Ecology should focus on 
using this new information rather than a non-updated slope factor. 
 
Dr. Faustman also noted that it would be difficult to narrow the range suggested 
by Ecology without additional information on the affected populations in WA State 
and the routes of exposure.  She suggested Ecology and the Board look at the 
CA state decision document to see what was the basis for their recommendation 
of 8-16 and if it makes sense to apply to WA State. 
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Dr. Norman noted that this range allows for evaluation and asked how the range 
is used in Washington State (i.e., is any value within the range of 3.7-23 
acceptable?). 
 
Dr. Faustman requested the website link for the California study.   
 
 
Public Comment 
 
Greg Wingard stated that he appreciated the efforts of the Science Advisory 
Board.  He noted he was on the governor’s task force for the waste in fertilizer 
effort and they concluded that 10 ug/dL was not safe then.  He asked when, in 
general, the public will have opportunity to comment on establishing or revising 
cleanup standards.  He also expressed concern that orchards are being 
converted to home subdivisions at a considerable rate and this is putting children 
at risk. 
 
Heather Trim stated the importance that it is clear that the Natural Attenuation 
Guidance applies only to petroleum and that it does apply to other types of 
contaminants.  She also stated that Ecology’s documents need to clarify what 
depth the soil concentrations apply.  It’s one thing to apply these levels to near 
surface area-wide concentration, and another to apply them to all sites. 
 
The Board appreciated the comments from the public. 
 
Continued discussion on NA Guidance 
 
The Board then continued discussion of the NA guidance.  The points discussed 
are captured earlier in the minutes. 
 
Chair Landau adjourned the meeting at approximately 4 PM. 
 
 
 
 
 
 
 
Summary approved by the Board at the December 16, 2004 SAB Meeting 
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Discussion Materials for Science Advisory Board                                        November 2004 

November 2004 (Finalized at 12/16/04 SAB Meeting) 
Status of Science Advisory Board Review of Ecology’s Tiered Approach for 

Addressing Lead-Contaminated Soils 

The Departments of Agriculture, Community, Trade and Economic Development (CTED), 
Ecology and Health chartered the Area-Wide Soil Contamination Task Force (Task Force) in 
January 2002 to consider the challenges posed by area-wide soil contamination and 
recommend a statewide strategy for meeting those challenges. The Task Force submitted their 
final report to the four chartering agencies on June 30, 2003.    

The Task Force report includes numerous recommendations including several that are related 
to implementation of the Model Toxics Control Act.    In particular, the Task Force 
recommended that Ecology use an approach1 to address properties or areas with “low-to-
moderate” levels of arsenic and lead that is different than the one used for properties or areas 
found to have “high” levels of arsenic and lead.    
• “Low” Concentrations of Lead in Soils:   The Task Force recommended that no further action be 

required or recommended at properties where soil concentrations are below the MTCA Method A 
Cleanup Level (250 mg/kg).   The Method A Cleanup Level is established at a soil concentration that 
is unlikely to result in child blood lead levels > 10 ug/dL.    

• “Moderate” Concentrations of Lead in Soils:  The Task Force recommended that people and 
organizations be encouraged to (1) implement initial measures (e.g. soil covers, behavior changes) to 
reduce contact with such soils and (2) implement more permanent measures to prevent contact as 
property is developed or redeveloped.  Ecology’s working definition for “moderate” levels of lead are 
bounded by the MTCA cleanup level (250 mg/kg) and a soil concentration that is considered unlikely 
to result in child blood lead concentrations > 15 ug/dL.    The upper end of the moderate range varies 
depending on whether a property is used as a residence (500 mg/kg), school/child care facility/park 
(700 mg/kg) or a commercial facility (1000 mg/kg).  

• “High” Concentrations of Lead in Soils:   The Task Force recommended that Ecology provide 
more formal review and oversight of cleanup measures for properties with “high” lead 
concentrations (i.e. soil concentrations the upper end of the moderate range).  Although the level 
of oversight and priority for funding will be higher for properties with high concentrations, 
Ecology anticipates that the physical measures for dealing with high concentrations will be similar 
to the measures for properties with moderate concentrations (e.g. containment). The SAB agrees 
that areas with high concentrations merit more oversight and reliance on following traditional 
approaches to applying MTCA.  

In January 2004, Ecology asked the Science Advisory Board to review the scientific 
information and methods that the Department used to develop the numerical soil concentrations 
used to define the “high”, “moderate” and “low” concentration ranges.  The Board met in 
January, March, May and June of 2004 to discuss a series of questions posed by Ecology.   The 
following pages provide a summary of the Board’s responses and concerns.   

                                                 
1 There are several key assumptions that underlie the approach for addressing lead-contaminated soils:  (1) 
children are the population group with the greatest susceptibility and exposure to lead; (2) scientists are currently 
unable to identify a threshold for lead toxicity in individual children and even if such a threshold could be 
identified for an individual child, it would be difficult to extrapolate such a finding to other children; (3) given 
current scientific information on the effects of low-level lead exposure, it is prudent to take reasonable steps to 
prevent exposure; (4) responses will vary depending on the exposure situation (e.g. schools) and soil lead 
concentrations; (5) responses will occur over an extended period of time.    
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Discussion Materials for Science Advisory Board                                        November 2004 

Defining the Upper End of the Moderate Range 
1. Question:   Does the Science Advisory Board agree that the methods and assumptions used 

by Ecology to define the upper end of the moderate range are scientifically defensible?   

Ecology proposed a series of soil concentrations for use in defining the upper end of the 
moderate range that vary depending on whether a property is used as a residence (500 mg/kg), 
school/child care facility (700 mg/kg) or a commercial facility/park (1000 mg/kg).   The 
technical and policy rationale for selecting these concentrations includes the following:        
(1) Ecology’s chose to define the upper end of the moderate soil concentration range at a level 
where it is unlikely (< 1-5%) that exposure will result in blood lead levels > 15 ug/dL;         
(2) Ecology believes that the IEUBK model is a sound method for identifying soil lead 
concentrations that are unlikely to result in blood lead concentrations > 15 ug/dL; and          
(3) Ecology believes that the methods and assumptions incorporated into the IEUBK model 
generally reflect a health protective approach for dealing with uncertainty and variability.     

SAB Conclusions:  The Board agreed that the methods and assumptions used by Ecology to 
define the upper end of the moderate range are scientifically defensible.   However, given the 
rapidly evolving body of scientific information on the relationships between lead exposure 
and adverse health effects, the Board recommended that Ecology periodically review the 
working definition and evaluate whether the upper end of the moderate range should be 
lowered.  In reaching their conclusion, the Board considered several aspects of this question:   

• Use of the IEUBK Model and Exposure Assumptions:   The Board concluded that (1) the IEUBK 
model was a sound approach for evaluating exposure to lead-contaminated soils and (2) the 
parameters and assumptions used by Ecology to estimate exposure are generally consistent with 
current EPA guidance materials.   

• Uncertainty and Variability:    The Board observed there are many sources of uncertainty and 
variability that complicate the preparation and interpretation of health risk assessments for lead and 
emphasized the importance of providing a clear discussion of these sources.   With respect to lead –
contaminated soils, important sources of uncertainty and variability include:  (1) the quantitative 
relationship between low levels of lead exposure, the distribution of lead in the body and various 
health endpoints; (2) the extent of lead intake associated with dermal contact; (3) the transfer of 
lead between various environmental compartments (e.g. relationship between lead in outdoor soils 
and indoor dust; the extent of lead uptake in vegetables and fruits commonly grown in Washington; 
the relationship between the lead concentrations in soils and windblown dust); and (4) applicability 
of national exposure parameters to Washington state; (5) the nature and extent of non-soil lead 
exposure; and (6) variability in soil lead concentrations within a specific area or property.   

• Policy Choices:   The Board observed that the choice of the soil concentration used to define the 
upper end of the moderate range is driven by the choice of what constitutes a “high” blood lead 
concentration.   The Board acknowledged this was largely a policy choice.   However, the Board 
concluded (1) there is a general scientific consensus around the conclusion that blood lead 
concentrations > 15 ug/dL are harmful to children’s health and (2) Ecology’s use of this value (15 
ug/dL) as the basis for defining the upper end of the moderate range is consistent with the policy 
choices inherent in the current CDCP guidelines.    

• Tiered Responses:   The Board observed that the overall strategy envisions greater oversight 
and/or reliance on the traditional MTCA process for properties found to have high lead levels).   
However, the Board also observed that people are being encouraged or required to implement 
similar types of physical measures (i.e. containment) at both moderate and high concentrations.            
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Discussion Materials for Science Advisory Board                                        November 2004 

Defining the Lower End of the Moderate Range 
2. Question:  Does the Science Advisory Board agree that the methods and assumptions used by 

Ecology to define the lower end of the moderate range are scientifically defensible?    

Ecology proposed to use the current MTCA Method A soil cleanup level (250 mg/kg2) to 
identify the lower end of the moderate range.   The technical and policy rationale for the 
lower end of the moderate range includes the following:  (1) Ecology’s current policy is not to 
require further MTCA actions to address human health risks where soil levels are less than 
250 mg/kg; (2) Ecology believes that the IEUBK model is a sound method; and (3) Ecology 
believes that the methods and assumptions incorporated into the IEUBK model reflect a 
health protective approach for dealing with uncertainty and variability.    

SAB Conclusions:  The Board agreed that the methods and assumptions for evaluating 
exposure and variability used by Ecology to define the lower end of the moderate range are 
scientifically defensible.  However, the Board observed that (1) available scientific 
information does not permit the identification of safe or threshold concentration below which 
there are no health risks and (2) there is an emerging scientific consensus that blood lead 
concentrations of < 10 ug/dL can potentially be levels of concern with respect to children’s 
health.  Consequently, the Board recommended that Ecology review whether the underlying 
basis for the current MTCA cleanup level remains consistent with the MTCA statutory 
directives.   In reaching their conclusion, the Board considered several aspects of this 
questions:     

• Use of the IEUBK Model and Exposure Assumptions:   The Board concluded that (1) the IEUBK 
model was a sound approach for evaluating exposure to lead-contaminated soils and (2) the 
parameters and assumptions used by Ecology to estimate exposure are generally consistent with 
current EPA guidance materials.    

• Uncertainty and Variability:   The Board observed there are many sources of uncertainty and 
variability that complicate the preparation and interpretation of health risk assessments for lead.  
(See summary of discussion under Question #1).  

• Science Choice: The Board concluded that there is an emerging scientific consensus around the 
conclusion that blood lead levels of < 10 ug/dL can be harmful to children’s health.  Consequently, 
the Board expressed reservations about using the MTCA cleanup level (based on a blood lead level 
of 10 ug/dL) to distinguish between soils requiring some type of action and soils that require no 
further action.   

• Incremental Impact on Blood Lead Concentrations Resulting from Soil-Related Lead Exposure:   
The Board recommended that Ecology consider soil-only impacts on blood lead concentrations 
when specifying low, moderate and high soil concentrations (in addition to considering lead 
exposure from all sources).    Preliminary calculations indicate that a soil concentration of 250 
mg/kg is associated with a soil-related change in blood lead concentrations of 4.5 – 5.8 ug/dL.    

• Risk Communication:     The Board recommended that Ecology and Health design their education 
materials and approaches to reflect the increasing level of risk as soil levels increase from low, to 
moderate to high.  The agencies should focus efforts on areas with the greatest potential for 
elevated levels (e.g. areas of high density of former orchard areas) and opportunities for distributing 
information (e.g. real estate transactions).  The Board also recommended that the term “moderate” 
might be more accurately replaced with the term “intermediate”. 

                                                 
2 The Method A soil cleanup levels was established at a soil concentration that is unlikely (< 1-5%) to result in 
blood lead levels above 10 ug/dL. 
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Discussion Materials for Science Advisory Board                                        November 2004 

Responses at Properties Where Soil Lead Concentrations are < 250 mg/kg 
3. Question:  Does the Science Advisory Board believe there is a sound scientific justification 

for providing information on ways to reduce lead exposure in situations where soil 
concentrations are below the MTCA cleanup level (i.e. < 250 mg/kg)? 

The Science Advisory Board expressed concerns about Ecology’s use of a blood lead 
concentration of 10 ug/dL to distinguish between properties that require some action and 
those that require no further action. They noted that there is a growing scientific consensus 
that blood-lead levels below 10 ug/dL can produce adverse health effects.  The Board 
recognized the difficulty of addressing concentrations lower than the MTCA cleanup level 
and identified two main options for addressing this concern:  (1) re-evaluate a lower bound for 
the moderate range3 (See Question #2); and (2) expand the education and awareness campaign 
to include information and education materials on ways to reduce exposure to soil 
concentrations below 250 mg/kg.    

SAB Conclusions:   The Science Advisory Board concluded that there is a sound scientific 
justification for providing information on ways to reduce lead exposure in situations where 
soil concentrations are below the MTCA cleanup level (i.e. < 250 mg/kg).   The Board 
believes this approach is consistent with (1) the evolving body of scientific information that 
suggests that blood lead concentrations of < 10 ug/dL can potentially be levels of concern to 
children’s health and (2) the health-based tiered risk management approach recommended by 
the Area-wide Soil Contamination Task Force.  In reaching their conclusion, the Board 
discussed several scientific and policy considerations:   

• Health Effects:   The Board observed that recent studies indicate that children may be adversely 
affected where exposure levels result in blood lead concentrations < 10 ug/dL and that available 
scientific evidence does not provide a sufficient basis for identifying a threshold below which 
adverse health effects are not expected.    

• Primary Prevention:  The Board observed that CDCP and other health groups have concluded 
there are no effective clinical interventions that are known to lower blood levels for children with 
blood lead concentrations < 10 ug/dL.   Given the lack of effective intervention measures, the 
Board concluded that it is important for people to take steps to prevent exposure to elevated levels 
of lead in soils (e.g. primary prevention).   Given that awareness and information are necessary 
prerequisites for taking such steps, the Board thought it would be appropriate to expand current 
awareness-building efforts because many people are unaware of the potential health risks and 
steps they can take to reduce exposure. 

• Risk Communication:   The Board observed there are many challenges associated with providing 
meaningful and understandable information on health risks.   The Board recommended that 
Ecology and Health review the scientific basis for the approaches to risk communication and 
behavioral intervention.  Materials should include information on steps for reducing lead exposure 
that can be taken by individuals and communities.     

• Practical Considerations:   The Board discussed the need for balancing the cost and resources 
associated with providing preventative information at levels below 250 mg/kg with the costs and 
resources of implementing an approach that focuses resources on areas with the highest 
contamination levels.   The Board questioned whether expanding the education and awareness 
building effort would actually increase program costs because the agencies were already providing 
information materials.     
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Discussion Materials for Science Advisory Board                                        November 2004 

Relative Sensitivity to Lead Exposure 
4. Question:   Does the Science Advisory Board believe that it is scientifically defensible to 

conclude that levels protective of young children also protect older children and adults?   

One of the assumptions underlying Ecology’s working definition for moderate levels of lead in 
soils is that levels that are protective of young children also protect older children and adults.     

SAB Conclusions:   The Board concluded that it is scientifically defensible to assume that 
soil concentrations that protect young children, on the average, also protect older children and 
adults (including sensitive adult populations (such as menopausal women) who may 
remobilize lead stored in bones.   However, the Board recommended that Ecology revisit this 
assumption when EPA completes work on the All Ages Lead Model.   The Board also 
recommended that Ecology monitor the progress of the Lead and Pregnancy Work Group 
(formed by the Advisory Committee on Childhood Lead Poisoning Prevention) which is 
currently reviewing available research on the relationship between prenatal exposure and 
children’s health.  The Board also believes there may be situations where exposure levels for 
adults and older children are higher than young children and actions/recommendations to 
reduce exposure should reflect such differences.    In reaching their conclusion, the Board 
discussed several aspects of this issue:   

• Relative Susceptibility:  Studies indicate that younger children (less than 36 months) are more 
susceptible than older children and adults due to differences in exposure, biokinetics and 
neurological development.   The Board observed that the current version of EPA Adult Lead 
Model is based on neurological effects in the developing fetus and are considered to be 
protective for other types of health effects in adults (e.g. hypertension). 

• Relative Exposure:   The Board discussed whether it was reasonable to assume that exposure 
levels for young children are greater than exposure levels for older children and adults.   The 
Board observed there may be situations (e.g. gardening, workplace exposures, outdoor 
activities for older children that involve soil contact) where exposures for adults and older 
children exceed that for young children.  In particular, the Board expressed concerns about 
work place exposure (e.g. orchard workers) or exposure through intensive gardening and 
recommended that education materials provide information about ways to reduce exposure in 
these situations. 

• Uncertainty and Variability:     The Board observed there are many sources of uncertainty and 
variability that complicate the preparation and interpretation of health risk assessments for 
lead (See Issue #2).      
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Migration of Lead in Surface Soils to Underlying Ground Water 
5. Question:   Does the Science Advisory Board agree that it is scientifically defensible to 

conclude that surface soil lead concentrations below 1000 mg/kg are unlikely to 
significantly impact ground water?  

One of the assumptions underlying Ecology’s working definition for lead-contaminated soils 
was that “...surface soils with lead concentrations below 1000 mg/kg are unlikely to pose a 
significant threat to ground water supplies...”.    Ecology’s rationale includes:   

• Fate and Transport Modeling Performed to Support MTCA Amendments:   The 
document, Cleanup Levels and Risk Calculations under the Model Toxics Control Act 
(CLARC) (Ecology 2001b), includes a soil screening value based on groundwater 
protection for lead (3000 mg/kg).   Using that screening level, soil concentrations 
below 3000 mg/kg are considered unlikely to cause ground water concentrations 
greater than 15 ug/L).      

• Soil Profiles:  Soil profile data collected from orchards and areas near former smelters 
indicate that lead deposited at the surface remains in shallow soils (6-24 inches).    

Status of SAB Review:    Ecology presented information on this issue to the Board at the 
May Board meeting.   The Board identified several concerns and requested that Ecology 
compile additional information relevant to this issue:   

• Fate and Transport Modeling:   The Board observed that the screening level derived 
for lead (3000 mg/kg) as part of the MTCA rulemaking process is not necessarily 
conservative.  For example, the modeling performed by Ecology was done using a 
dilution attenuation factor (DAF) of 20 that is at the upper end of the range (DAF = 5-
20) recommended by EPA recommended a DAF in the range of 5-20.  The Board also 
noted that the lead partitioning coefficient (10,000) used by Ecology is quite high – 
particularly given that Ecology considered using a value of 1000 earlier in the 
rulemaking process.   The partitioning coefficient for lead is very sensitive to pH.  
This is particularly relevant when considering the potential for ground water impacts 
in areas surrounding former smelters.  

• Ground water data:   The Board requested that Ecology review available ground water 
data that has been collected within known area-wide contamination areas to confirm 
that ground water impacts are not a concern.    

Ecology is currently compiling additional information relevant to the fate and transport of 
lead and arsenic in shallow soils.  Ecology plans to present this information at a future SAB 
meeting.       
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Future Information Collection and Review 
6. Question:  Given available information, where does the SAB recommend that Ecology 

focus future information collection and review?   

SAB Conclusions:   The Board identified several information collection activities as they 
discussed Ecology’s proposal for identifying moderate levels of lead-contaminated soils.  
Ecology compiled and distributed a list of those suggestions prior to the June 22nd Board 
meeting.  The Board concluded that the list appears reasonable and expressed a willingness to 
discuss this further as Ecology develops specific data collection plans.  The unranked list and 
the Board’s comments on individual items are summarized below:     

• Collect and evaluate information on the variability in blood lead concentration in Washington 
children and the various risk factors that influence blood lead concentrations.   The Board noted 
that current blood lead sampling is based on non-random sampling which prevents meaningful 
extrapolation to the general population.   

• Collect and evaluate information on soil lead concentrations in Washington in order to better 
characterize the variability in lead concentrations and use that information when designing 
property-specific sampling efforts.  The Board stated that it is important to identify factors that 
influence variability in soil concentrations.   

• Collect and evaluate existing information on lead concentrations in vegetables grown in 
Washington.  The Board noted this is a particular concern with respect to evaluating health risks 
associated with the consumption of commercial crops grown in area-wide contamination zones.  
The Board observed that use of data on lead concentrations in food from national surveys may not 
be appropriate for characterizing health risks in such situations.    

• Collect and evaluate information on the relationship between soil pH levels and other factors that 
might influence the potential for lead in surface soils to migrate into underlying groundwater 
aquifers including considering various forms of lead.  Stan Peterson suggested that Ecology 
consider the bioavailability of various forms of lead (and arsenic) as the science becomes 
available. He also asked whether worker exposure on existing agricultural lands is considered. 

• Periodically review, evaluate and, as appropriate, revise the Method A soil cleanup level for lead 
based on scientific information on adverse health effects associated with blood lead concentrations 
below 10 ug/dL.   

• Collect and evaluate information on soil lead concentrations along roads in Washington. 

• The Board noted that outcome of the eventual SAB discussion about ecological impacts associated 
with arsenic- and lead-contaminated soils may point to additional data needs. 
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